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EDITOR’S  NOTE  • Ray  Filipiak 

Getting  ready  for  the  90's.  The  fact  that  we're  approaching  a new 
decade  tends  to  indicate  to  us  that  we  must  prepare  ourselves  for 
something . But  what? 

There  are  countless  predictions  of  the  trends  we  are  about  to  face 
in  the  new  decade.  From  shortage  of  skilled  technical  professionals 
(and  I'm  talking  not  only  within  die  context  of  our  highway  industry) 
due  to  the  passing  of  the  baby  boom  wave  — to  incredible  overloads  of 
information  faced  by  every  staff  member  of  this  organization.  If  you 
think  your  "in"  basket  is  bad  now  just  wait.  Predictions  suggest 
accelerated  exponential  growth  just  around  the  comer  (ie.  volume  to 
double  at  a monthly  rate). 

High  profile  issues  such  as  environmental  pollution  impact  and 
government  spending  cutbacks  are  going  to  be  daily  issues  requiring 
immediate  attention.  All  this  will  definitely  set  the  stage  for  the  arena 
in  which  we  will  be  working.  And  we  will  just  have  no  choice  but  to 
adapt  to  it. 

What  am  I leading  to?  Well  the  department  as  a whole  is  changing 
and  adapting  itself  to  meet  the  nineties  head-on.  Under  the  umbrella 
of  the  departmental  Mission  Statement,  Research  and  Development 
Branch,  just  like  all  the  other  departmental  branches,  is  doing  its  part 
to  meet  the  nineties.  Technology  Transfer  in  support  of  the  R & D 
Mission  Statement  is  also  gearing  up  the  mechanisms  which  will 
establish  the  needs  of  departmental  branches,  regions  and  districts  and 
examine  how  any  new  emerging  technologies  (developed  in  house  or 
elsewhere)  including  those  in  materials,  constmction,  process,  safety, 
automation,  expert  systems,  robotics  and  telecommunications  could 
advance  the  planning,  design,  construction,  maintenance  and  opera- 
tion of  transportation  and  utility  delivery  systems  and  their  support 
environments. 

All  this  just  to  meet  the  ever  increasing,  complex  and  demanding 
environment  of  the  new  decade.  I wonder,  what's  it  going  to  be  like  in 
1999  - I mean  we're  talking  a whole  new  century  here.  And  a new 
millenium! 


About  This  Publication 

The  TRANSEARCH  quarterly  publication  is  prepared  by  the  Research  and  Development  Branch  of  Alberta  Transportation 
and  Utilities.  The  publication  is  dedicated  to  the  effective  transfer  of  transportation  and  utilities  related  research  information 
and  state-of-the-art  technologies  throughout  the  department. 

In  short  news  and  feature  articles,  TRANSEARCH  reports  on  the  most  interesting  research  and  technologically  significant 
events  concerning  the  department. 

In  the  interest  of  providing  a vehicle  for  the  effective  transfer  of  technology  throughout  the  department.  Research  and 
Development  encourages  department  staff  to  provide  proposals  containing  unique  ideas,  innovations  or  opportunities  for 
research  and  evaluation  which  may  provide  solutions  to  the  various  technical  needs  of  the  department. 

This  publication  is  distributed  throughout  the  department  of  Alberta  Transportation  and  Utilities.  Back  issues  will  be 
catalogued  and  retained  in  the  department  library.  Copies  of  TRANSEARCH  are  also  distributed  to  other  Canadian  D.O.T.s 
as  well  as  Alberta  Cities. 

Comments  and  suggestions  may  be  submitted  to: 

Ray  Filipiak,  F.Eng. 
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stage  Construction 
Through  Alberta’s  Muskeg 

hy  J.Stoeck/W.Bargery/V.Diyaljee 


In  1981,  Alberta  Transpor- 
tation and  Utilities  in- 
itiated a special  program 
to  upgrade  the  Yellowhead  Highway 
(Highway  16)  to  a paved  four-lane 
divided  standard  from  the  Sas- 
katchewan border  to  the  British 
Columbia  border  by  the  year  1991. 
The  Twinning  Program  was  an  am- 
bitious undertaking  as  only  125 
kilometres  out  of  the  total  560 
kilometres  of  Highway  16  in  Alberta 
were  divided  prior  to  its  commence- 
ment. 

Initial  construction  priority  for 
the  Yellowhead  Highway  west  of  Ed- 
monton was  concentrated  in  the 
Edson,  Hinton  and  Entwistle  areas 
where  traffic  volumes  were  the 
highest.  Be- 
cause sig- 
nificant 
stretches  of 
deep  muskeg 
were  known 
to  exist  along 
the  proposed 
twinning 
route  from 
Highway  22 
to  Hinton, 
concerns 
about  con- 
structing and 
maintaining  a 
high  standard 
highway  over 
muskeg  ter- 
rain were 
raised  at  the 
highest 

Department  levels.  Itwasrecog- 
ni^  early  that  special  geotechnical 
and  materials  investigations,  design 
and  construction  procedures  would 


^ It  was  too  costly 
for  the  Department 
to  consider 
excavation  and 
replacement  of  the 
muskegs  with 
suitable  soils,..  ^ 


be  required  to  ensure  good  pave- 
ment riding  quality  and  reduce  the 
long  term  maintenance  costs  often  as- 
sociated with  highway  construction 


of  embankments  on  muskegs. 

One  of  the  twinning  grading 
projects  is  located  approximately  4 
kilometres  east  of  Edson  at  km 
15.400  and  extends  some  11.900 
kilometres  due  east  to  km  27.300 
beyond  Wolf  Creek  (Figure).  The 
grading  work  involved  the  construc- 
tion of  two  new  lanes  for  Highway 
16  (E.B.L.)  and  the  construction  of 
two  bridges  to  carry  the  new  lanes 
across  the  McLeod  River  and  Wolf 
Creek. 

From  the  soils  survey  and  mus- 
keg investigation  works,  it  was  deter- 
mined that  approximately  42%  of  the 
new  Highway  16  alignment  from 
east  of  Edson  to  east  of  Wolf  Creek 
would  be  constructed  on  moderately 
to  highly 
compressible 
muskeg  ter- 
rain. Tliis 
muskeg  was 
classified  in 
the  Transpor- 
tation 

Laboratory  as 
fine  fibrous 
amorphous 
peat  with 
moisture  con- 
tents varying 
from  185% 
and  689%. 
Muskeg 
depths 
crossed  by 
the  new  align- 
ment ranged 
from  under 
Im  to  as  much  as  6m  for  an  overall 
weighted  average  depth  of  1.5  m. 

continued  on  page  4 ^ 


Vicinity  Map  Showing  Location  of  Twinning  Project 
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STAGE  CONSTRUCTION 

(continued  from  page  3) 

Several  of  the  muskeg  deposits  were 
located  in  bowl  shaped  depressions 
with  poor  surface  drainage  and  un- 
derlying soils  ranging  from  2%  to 
more  than  10%  above  optimum  mois- 
ture. Lengths  of  individual  muskeg 
deposits  ^so  varied  considerably 
from  100  m to  nearly  3 kilometres. 
Water  ponding  was  a problem  in  the 
3 kilometer  long  muskeg  section  be- 
cause of  beaver  damming  activity. 

Because  of  the  depth  and  breadth 
of  muskegs  encoimtered  on  this 
alignment,  it  was  too  costly  for  the 
Department  to  consider  excavation 
and  replacement  of  the  muskegs 
with  suitable  soils  as  a general  con- 
struction strategy  to  minimize  em- 
bankment settlements.  Instead,  the 
Department  opted  to  build  directly 
on  the  muskegs  and  incur  settle- 
ments but  stage  the  grading,  base 
and  paving  works  as  separate  con- 
tracts in  consecutive  construction 
years  to  allow  most  of  die  primary 
consolidation  of  the  muskegs  to 
occur  before  placement  of  the  pave- 
ment layer. 

The  following  summarizes  the 
most  critical  construction  sequencing 
or  staging  measures  that  were  specifi- 
cally designed  into  the  grading  con- 
tract worl»  to  minimize  many  of  the 
problems  associated  with  construc- 
tion of  embankments  on  muskegs  or 
came  about  during  construction  be- 
cause of  unforeseen  problems  en- 
coimtered by  the  Contractor. 

1.  Predrainage  of  ponded  water 
on  muskeg  terrain  via  muskeg  ditch- 
ing prior  to  construction  of  subgrade 
embankment 

2.  Subgrade  embankment  eleva- 
tion designed  at  a minimum  of  2m 
above  ground  surface  when  con- 
structed on  muskeg  terrain. 

3.  Stage  construction  of  subgrade 
embankments  constructed  on  virgin 
muskegs  with  no  more  than  2.5  m of 
fill  placed  in  any  one  stage  and  at 
least  2 weeks  required  to  pass  be- 
tween subsequent  fill  stages. 

4.  Select  use  of  high  strengdi 
woven  geotextile  fabric  and  granular 


UNIVERSITY  OF  CALGARY  STUDENT 
WINS  THESIS  AWARD 


Calvin  Wong,  a graduate  of 
the  Transportation  Studies  Pro- 
gram at  the  University  of  Calgary, 
has  been  awarded  first  prize  in  the 
Thesis  category  by  the  Canadian 
Transportation  Research  Forum. 
The  $1000  award  was  for  his 
Master  of  Science  thesis  entitled 
"Two-Lane  Highway  Capacity 
and  Simulation"  which  was  sub- 
mitted in  1987  as  partial  fulfill- 
ment of  his  d^ee. 

The  work  entailed  the 
familiarization,  calibration  and  en- 
hancement to  a two-lane  rural 
highway  simulation  model  that 
had  previously  been  developed  by 
the  Australian  Road  Resear^ 
Board.  One  of  the  objectives  of  the 
work  was  to  "tailor"  the  simula- 
tion to  Alberta  conditions. 

The  Research  and  Develop- 
ment Branch,  Alberta  Transporta- 
tion and  Utilities  sponsored  the  re- 
search work  as  part  of  an  iden- 
tified research  need  for  traffic 
level  of  service  analysis  and  sys- 
tems evaluation.  Following 
Calvin's  work  the  simulation  was 


used  for  evaluating  Highway  63  to 
Ft-McMurray.  Several  other 
evaluations  are  now  underway. 

Dr.  John  Morrall  of  the  University 
of  Calgary  has  also  applied  the 
simulation  to  evaluate  a number 
of  other  road  projects  in  Western 
Canada.  A1  Werner,  Director  of 
Systems  Planning  states  that  this 
new  tool  will  eventually  bring  a 
new  dimension  to  evaluation  of 
congestion  level  of  service  in  more 
specific  terms  such  as  overtaking 
supply  an  demand,  passing  oppor- 
tunities and  identification  of 
driver  frustration  zones. 

Alberta  Transportation  and 
Utilities  congratulates  Calvin 
Wong  on  his  achievement  and  are 
pleased  to  have  been  the  sponsor 
for  this  research  initiative  under- 
taken under  the  guidance  of  Dr. 
Morrall  of  the  University  of  Cal- 
gary. Calvin  is  currently 
employed  in  the  Traffic  Opera- 
tions Division,  Transportation 
Department,  City  of  Calgary, 


padding  on  highly  compressible, 
saturate  muskeg  deposits  with  un- 
derlying soft  soil. 

5.  Temporarily  surcharging  of 
deep  muskeg  deposit  by  construct- 
ing an  additional  one  meter  of  com- 
pacted fill  over  and  above  the  sub- 
grade design  elevation. 

6.  Winter  construction  of  sub- 
grade embankment  to  within  1 m of 
design  elevation  to  enable  Contractor 
to  work  and  utilize  excessively  wet 
borrow  materials. 

7.  Stabilization  of  saturated 
lacustrine  silt  and  clay  deposit  by 
subexcavation,  installation  of  geotex- 
tile encapsulated  trench  drains  and 
geotextile  reinforcement  and 
granular  padding. 

8.  Use  of  combined  settlement 
shrinkage  factor  to  estimate  embank- 


ment volumes  when  building  on  vir- 
gin muskegs. 

A paper  entitled  "Twinning  of 
Yellowhead  Highway  West  - Inves- 
tigation Design  and  Construction 
Through  Muskeg"',  by  J.  Stoeck, 

W.  Bargery  and  V.  Diyaljee  presents 
a case  history  of  one  of  Alberta 
Transportation  and  Utilities,  major 
twinning  grading  projects  tendered 
in  1987  between  Hinton  and  High- 
way 22  and  describes  the  various  in- 
vestigation, design  and  construction 
procedures  utilized  in  trying  to  im- 
prove the  overall  engineering  and 
construction  quality  of  the  high- 
way.B 
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Global  Positioning  Systems 


h\f  Zach  Zacharia 


In  recent  years  there  has 
been  significant  publicity, 
discussion  and  excite- 
ment surrounding  GPS  or  the  Global 
Positioning  System.  Although  based 
upon  technology  which  is  not  par- 
ticularly new,  the  speed,  accuracy 
and  utility  promised  by  GPS  is  fas- 
cinating. 

Radio  Navigation  systems  like 
GPS  use  radio  waves  which  are  trans- 
mitted from  known  locations  to  a 
receiver  which  is  placed  at  the  point 
of  interest.  By 
knowing  the  time 
it  takes  a signal  to 
travel  from  the 
transmitter  to  the 
receiver  and  know- 
ing the  frequency 
of  the  signal  it  is 
possible  to  calcu- 
late the  distance 
travelled  by  the  sig- 
nal. Using  three 
differently  located 
transmitters  it  is 
possible  to  deter- 
mine the  position 
of  the  receiver. 

Global  Position- 
ing is  unique 
among  radio 
navigation  systems 
in  that  it  uses  trans- 
mitters inside  satel- 
lites which  orbit 
theEardi.  By 
using  a minimum 
of  three  satellites  it 
is  possible  to  deter- 
mine the  position 
of  the  receiver  very 
accurately 

One  source  of  error  in  Global 
Positioning  is  the  degree  of 
s)mchronization  between  the 
receiver  and  the  satellite  clocks.  The 
satellites  are  orbiting  approximately 
20,000  km  above  the  Earth  which 


means  an  error  of  one  micro  second 
causes  an  error  of  300  meters.  Since 
it  is  impossible  to  keep  all  the  satel- 
lite clocks  synchronized  perfectly, 
the  clocks  are  monitored  very  closely 
and  a mathematical  relationship  is 
calculated  among  the  clocks  creating 
a fictional  clock  which  is 
synchronized  with  all  the  other 
clocks. 

GPS  consists  of  three  segments, 
the  satellites,  the  control  stations  and 
the  receivers.  The  GPS  satellites 


receive  and  store  information  trans- 
mitted by  the  operators  of  the  system 
via  control  stations.  The  satellites 
maintain  very  accurate  time  on 
board  by  means  of  several  oscil- 
lators. The  satellites  are  also  located 


in  precisely  known  locations  which 
can  be  maintained,  by  the  control  sta- 
tion operators,  through  the  use  of 
severi  rocket  thrusters. 

Three  generations  of  GPS  satel- 
lites have  been  planned  called 
Block  I,  Block  II  and  Block  in  satel- 
lites. Eleven  Block  I satellites  were 
launched  between  1975  to  1985  of 
which  7 are  still  in  operation  today. 
Twenty  one  Block  II  satellites  are  to 
be  in  orbit  by  the  early  90's  while  the 
Block  ni  satellites  are  presently  in 
the  design  stage. 

The  Block  II 
constellation  will 
consist  of  eighteen 
satellites  in  six  dif- 
ferent orbits  with 
three  active  spare 
satellites.  This  sys- 
tem will  have  a 12 
hour  orbit  period 
which  will  provide 
uniform  global 
coverage  with  at 
least  four  satellites 
above  the  horizon 
allowing  tracking 
at  any  time  from 
most  parts  of  the 
world. 

There  are  five 
GPS  Control  Sta- 
tions, spaced  fairly 
evenly  throughout 
the  world,  which 
track  all  GPS  satel- 
lites, and  predict 
their  orbits.  They 
initiate  all  the 
necessary  dock 
and  orbit  correc- 
tions to  maintain 
the  high  level  of  accuracy  required. 

The  GPS  receivers  consist  of  an 
antenna  and  preamplifier,  radio  fre- 
quency section,  microprocessor, 
control  and  display  unit,  a recording 

continued  on  page  7 
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NEW  BOOKS 

TWO-LANE  HIGHWAY  TRAITIC  OPERATIONS 
THEORY  AND  PRACTICE  - by  John  R.  McLean. 


Dr.  John  McLean,  Chief  Re- 
search Scientist  with  the 
Australian  Road  Research  Board 
has  for  the  first  time  brought 
together  in  a single  volume,  the  ex- 
tensive theoretical  and  empirical 
research  on  two-lane  traffic  flow. 
The  topics  covered  include  tradi- 
tional traffic  capacity  analysis 
methods,  mathematical  theory  of 
two-lane  flow,  use  of  computer 
simulation,  empirical  spe^-flow- 
geometry  relations,  overtaking  be- 
haviour and  slow  vehicle  im- 
pedance. The  book's  concluding 
chapters  outline  new  methods  for 
analysing  and  improving  two-lane 
flow  performance,  including  the 
concepts  for  the  overtaking  supp- 
ly/demand model  developed  by 
A1  Werner  of  Alberta  Transporta- 
tion and  Utilities  and  John  Morrall 
of  the  University  of  Calgary. 

Throughout  the  book,  there  is 
an  underlying  emphasis  on  the 
flow  process,  particularly  the 
mechanisms  of  catching-up, 
platooning  and  overtaking.  To 
this  end,  a full  chapter  is  devoted 


to  the  mathematical  treatments  of 
two-lane  flow,  stressing  concepts 
and  interpretations  rather  than 
mathematical  derivations.  Similar- 
ly, results  of  driver  overtaking  be- 
haviour studies  are  examined  and 
compared  in  the  context  of  gap-ac- 
ceptance theory,  resulting  in  the 
emergence  of  a reasonably  consis- 
tent picture.  The  understanding 
of  the  flow  process  leads  to  design 
treatments  for  improving  traffic 
flow  on  two-lane  highways,  par- 
ticularly the  provision  of  auxiliary 
lanes  that  increase  overtaking  op- 
portunity. 

The  book  is  an  invaluable 
resource  for  academics,  graduate 
students  and  research  en- 
gineers/scientists in  traffic  opera- 
tions and  for  practising  highway 
engineers  concerned  with  the  plan- 
ning, design  and  operation  of  two- 
lane  highways.  It  is  published  by 
Gordon  and  Breach  Science  Pub- 
lishers, New  York  and  can  be  ob- 
tained from  local  bookstores  by 
special  order. 


GLOBAL  POSITIONING 

(continued  from  page  6) 

device  and  a power  supply.  The  an- 
tennas used  for  GPS  receivers  have 
broadbeam  characteristics  so  they  do 
not  have  to  be  pointed  to  the  signal 
source  like  satellites  dishes.  It  is  ex- 
pected by  the  late  1990's  hand  held 
receivers  and  even  wrist  watch 
locators  will  be  common. 

There  are  two  different  methods 
used  with  GPS,  to  determine  the  posi- 
tion of  an  object,  they  are  called 
Point  Positioning  and  Relative 
positioning. 

Point  positioning  determines  the 
position  of  an  object  with  respect  to  a 
well  defined  co-ordinate  system 
using  only  one  receiver.  The  co-or- 
dinate system  used  by  the  GPS  com- 
munity is  a three  dimensional  Car- 
tesian system  with  the  origin  located 
at  the  center  of  the  Earth.  In  point 
positioning  a receiver  is  placed  on 
the  desired  point  which  then  directly 
receives  information  from  the  satel- 
lites to  determine  its  position  in  ab- 
solute terms. 

Relative  positioning  determines 
the  position  of  an  object  with  respect 
to  a known  geodetic  point  using  two 
receivers.  The  receiver  at  the  desired 
point  and  the  receiver  at  the  known 
point  pick  up  the  same  satellite  trans- 
missions which  they  both  compare 
to  determine  positions.  Since  there 
are  two  receivers  common  errors  for 
both  receivers  can  be  reduced.  Rela- 
tive positioning  is  generally  much 
faster  and  more  accurate  than  point 
positioning. 

The  most  useful  application  of 
GPS  for  Alberta  Transportation  and 
Utilities  is  surveying.  Using  relative 
positioning  GPS  can  provide  a 
horizontal  position  accuracy  of  two 
parts  per  million  at  distances  of  ten 
kilometers  in  under  one  hour.  This 
accuracy  exceeds  the  specifications 
for  first  class  survey  standards  for  Al- 
berta Transportation  and  Utilities.  In 
fact  a first  class  accuracy  control  sur- 
vey will  be  available  in  only  20 
minutes. 

Another  advantage  of  the  GPS 
survey  system  is  to  eliminate  the 
necessity  for  a line  of  sight  between 
the  two  points  to  perform  the  survey. 


This  will  reduce  the  time  required 
for  surveying  as  the  survey  team  will 
not  have  to  go  around  obstacles  or  to 
use  short  distances  between  points. 
This  will  also  automatically  reduce 
the  number  of  control  points  that 
have  to  be  located  and  maintained. 

Many  departments  of  transporta- 
tion have  already  started  investigat- 
ing the  potential  uses  of  GPS.  In  Ten- 
nessee they  have  constructed  a net- 
work of  control  monuments,  with 
one  monument  for  each  degree  of 
longitude  and  latitude.  They  have 
been  able  to  establish  monuments 
witiiin  1/1,000,000  parts  and  some- 
times 1/10,000,000  parts  using  a GPS 
survey  system. 

GPS  is  also  proven  itself  to  be  ex- 
tremely cost  efficient.  Wisconsin  in 
1985  set  up  a series  of  control  monu- 


ments using  GPS  to  replace  their  ex- 
isting control  monuments.  Using 
conventional  methods  they  had  to 
position  4440  points  at  a cost  of 
$l,550/)00.  Using  GPS  they  only 
needed  1300  points  (since  line  of 
sight  was  eliminated)  with  a cost  of 
$664,000,  providing  a saving  of 
$886,000. 

GPS  will  be  able  to  provide,  in 
the  very  near  future,  an  inexpensive 
method  of  performing  control  sur- 
veys, large  project  surveys  and  some 
right  of  way  surveys.  As  soon  as  the 
full  constellation  of  satellites  are  in 
orbit  GPS  will  become  an  integral 
part  of  any  surveying  referencing 
system.  Clearly  GPS  in  the  coming 
years  could  become  a very  useful 
Technology  for  Alberta  Transporta- 
tion and  Utilities.  ■ 


December  1989 


TRANSEARCH 


Page? 


Intersection  Markings 

Left  is  Right? 

hy  Allan  Lo 


If  all  one  needed  to  do  to 
get  from  Point  A to  Point 
B was  to  travel  on  a 
straight  direct  road,  without  interrup- 
tions... 

Well,  the  reality  is  that  the  road 
will  invariably  contain  many  ele- 
ments that  put  turns  and  twists  into 
the  original  direct  path,  not  least  of 
which  are  the  numerous  intersec- 
tions that  must  coexist  with  each  and 
every  road. 

Intersections  create  special 
problems  for  the  drivers  that  must 
negotiate  them  and  for  the  engineers 
that  must  design  them.  The  sole  pur- 
pose of  building  intersections  is  to 
permit  a change  in  the  path  of  travel 
either  via  decelerating  to  turn  or  ac- 
celerating from  a stop;  but  the  very 


EXCLUSIVE  LEFT  TURN  CHANNELIZATION 
OPTION  1 


SCHEMATIC  DIAGRAMS  SHOWING 
TWO  METHODS  OF  PAINTED  CHANNELIZATION 

( NOT  TO  SCALE  ) 


“OPEN  CHOICE'’  CHANNELIZATION 
OPTION  2 


act  of  slowing  can  generate  potential 
conflicts  between  the  turning 
vehicles  and  the  through  traffic  that 
does  not  want  to  slow  or  stop.  As 
the  accident  records  have  shown 
time  after  time,  some  of  these  con- 
flicts have  resulted  in  actual  col- 
lisions, and  one  of  the  emerging  pat- 
terns from  these  collisions  involves 
left  turning  traffic. 

Many  Alberta  highways  are  two- 
lane  undivided  and  will  likely 
remain  so  in  the  foreseeable  future. 
Widening  the  major  intersections  to 
accommodate  an  additional  lane  for 
both  directions  has  been  an  accepted 
practice  in  Alberta  and  in  many 
other  provincial  jurisdictions  for  a 
long  time.  What  has  made  Alberta 
somewhat  unique  since  the  early 


eighties  was  the  use  of  the  so-called 
continuity  lane  lines,  as  described  in 
the  Manual  of  Uniform  Traffic  Con- 
trol Devices  (RTAC),  to  designate  the 
inside  lane  at  some  intersections  as 
an  exclusive  left  turn  lane  (Option  1 
of  the  diagram).  This  option 
deviates  significantly  from  the  more 
traditional  "open  choice"  approach 
to  marking  flared  intersections,  as 
depicted  in  Option  2 of  the  diagram. 
In  the  latter  alternative,  the  drivers 
have  the  choice  to  bypass  any  turn- 
ing vehicles  in  either  of  the  two 
lanes.  Aside  from  the  collision 
criterion,  the  other  major  factor  in 
choosing  Option  1 over  Option  2 is 
that  the  volumes  on  die  main  high- 
way and  the  intersecting  road  must 
continued  on  page  9 
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INTERSECTION  MARKINGS 

(continued  from  page  8) 

exceed  2000  and  400  vehicles  per  day,  respectively. 

Since  the  inception  of  the  left  turn  lane  scheme, 
some  controversies  have  surfaced;  in  particular, 
there  is  the  argument  that  the  left  turn  lane  has  not 
been  effective  in  separating  the  through  and  left 
turning  traffic.  Moreover,  vehicles  have  been  ob- 
served to  use  the  left  lane  to  pass  slower  traffic,  and 
concerns  were  raised  with  regard  to  the  increased 
conflicts  between  through  and  right  turn  move- 
ments. 

As  a result  of  a proposal  put  forth  by  the  Design 
Engineering  Branch,  a coordinated  research  effort 
has  been  initiated  by  the  R & D and  the  Traffic  En- 
gineering Branches  to  study  the  traffic  impact  of  the 
two  painted  channelization  schemes.  A literature  re- 
search and  a formal  survey  of  practices  from  across 
Canada  have  already  begun. 

The  next  major  task  is  to  select  candidate  intersec- 
tions for  field  monitoring  and  evaluation.  As  it  will 
not  be  feasible  nor  desirable  to  study  every  possible 
site,  the  scope  of  the  investigation  will  be  con- 
strained to  flared  intersections  that  were  built  to  the 
C-38  or  C-41  standards  (as  defined  in  the  Alberta 
Geometric  Design  Standards  Manual),  and  have 
average  traffic  volumes  of  10(X)  to  4500  vehicles  per 
day  on  the  main  highway.  The  target  is  to  obtain  be- 
tween 12  to  18  sites,  from  at  least  four  different  dis- 
tricts. 

The  plan  is  to  make  numerous  on-site  observa- 
tions, coupled  with  the  use  of  a video  camera  to 
record  traffic  movements  and  conflicts  at  various 
sites  at  different  time  periods  of  the  year.  One  of  the 
interesting  and  critical  elements  in  this  field  survey 
is  the  careful  set-up  of  the  camera  so  that  the 
presence  of  the  operator  and  the  camera  itself  will 
not  cause  the  drivers  to  behave  differently  and  bias 
the  results.  Back  in  the  office,  the  recordings  will 
then  be  analyzed  using  standard  traffic  engineering 
techniques. 

Are  drivers  disobeying  the  left  turn  lane  mark- 
ings and  if  so,  how  frequenfly  does  this  occur?  Are 
drivers  making  more  sudden  evasive  maneuvers 
when  encountering  turning  traffic  at  "open  choice" 
intersections?  Which  one  scheme  serves  the  traffic 
better,  and  are  there  specific  traffic  levels  and  pat- 
terns for  which  one  sdieme  will  be  more  effective? 
These  form  just  some  of  the  pertinent  questions  that 
will  be  addressed  and  evaluated  in  the  study,  with 
the  goal  of  establishing  relationships  between  traffic 
patterns  and  the  two  marking  methods. 

The  data  gathering  started  in  November  of  this 
year,  and  the  work  will  continue  through  to  next 
summer.  It  is  expected  that  a report  on  this  project 
will  be  complete  during  the  fall  of  next  year.  ■ 
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Ancient  Technology, 
Modern  Application 

hy  Marcel  Chichak 


We've  all  seen  those 
'B'  grade  movies 
portraying 

thousands  of  toiling  Egyptians  haul- 
ing huge  blocks  of  quarried  lime- 
stone up  ramps  during  construction 
of  the  great  pyramids.  The  image  is 
certainly  romantic,  but  it's  now  in 
doubt.  Dr.  Joseph  Davidovits,  profes- 
sor and  director  of  the  Institute  for 
Applied  Archeological  Sciences  in 
Florida,  and  founder  and  director  of 
the  Geopolymer  Institute  in  France, 
contends  the  blocks  forming  the 
great 

pyramids  are 
in  fact  cast 
concrete.  His 
theory  implies 
that  the  an- 
cient Egyp- 
tians were  far 
more  ad- 
vanced than 
they've  been 
made  out  to 
be.  By  combin- 
ing broken 
limestone 
chimks  with  a 
cement  binder 
in  wooden 
forms,  they 
were  able  to 
produce  con- 
crete blocks  in- 
distinguish- 
able, by  the 
untrained  eye,  from  naturally  occur- 
ring limestone  bedrock.  It  is  believed 
that  the  Romans  too  used  this  an- 
cient concrete,  probably  acquiring 
the  technology  in  their  travels 
through  Egypt. 

I Modern  portland  cement  is  ac- 
I cepted  as  being  discovered  in  the 
I 1 9*1^  century,  but  the  cement  of  an- 


cient times  is  quite  different.  Its  com- 
position, long  since  forgotten,  has 
recently  been  rediscovered  and 
patented  by  Dr.  Davidovits.  He 
claims  that  he  has  duplicated  the  an- 
cient formula  and  a modified  version 
has  been  marketed  under  the  name 
ofPyrament. 

Why  are  3500  year  old  pyramids 
and  2000  year  old  Roman  baths  im- 
portant to  Alberta  Transportation 
and  Utilities?  The  answer  lies  in  the 
fact  that  those  ancient  structures  are 
still  intact  while  some  20  year  old 


bridges  in  Alberta  require  extensive 
restoration  work.  The  ancient  con- 
crete, similar  to  Pyrament,  is  more 
resistant  to  deterioration  by  sul- 
phates and  freeze-thaw  cycles,  has 
ultra-rapid  strength  gain  and  very 
high  ultimate  strength,  properties 
which  AT&U's  Bridge  Engineering 
Branch  find  very  useful. 


Bridges  in  Alberta  are  continually 
being  attacked  by  de-idng  salts,  and 
may  require  extensive  repairs  to  the 
concrete  and  reinforcing  steel  after 
about  20  years  in  service.  The  repair 
process  disrupts  traffic  flow  for 
weeks  and  repairs  can  cost  as  much 
as  the  original  structure  did.  So 
when  Pyrament  was  introduced  to 
the  market  its  properties  were  iden- 
tified by  Bridge  Engineering  Branch 
as  being  ideally  suited  for  bridge 
deck  repairs,  particularly  the  ultra- 
rapid strength  gain.  Laboratory  test 
results  of  a 
mix  of  Pyra- 
ment cement 
and  Bow  River 
aggregate  indi- 
cated a com- 
pressive 
strength  of  21 
MPa  at  4 
hours  with  a 
projected  28 
day  strength 
around  80 
MPa.  Another 
benefit  of  Pyra- 
ment is  that  its 
permeability  is 
about  1/60* 
that  of  normal 
concrete. 

To  date 
there  have 
been  several 
field  installa- 
tions of  Pyrament  in  Alberta  involv- 
ing bridge  deck  repairs,  totaling  320 
yd3.  One  of  these  was  the  fibre  rein- 
forced concrete  overlay  of  the  Red- 
water  Bridge  on  Highway  2 near 
Vimy.  This  was  the  first  installation 
of  Pyrament  and  was  quite  success- 
ful. Another  installation  involved  the 


continued  on  page  12 
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WARNING  - Deer  Crossing 

hy  Alan  Mah 


You  are  driving  along 
the  highway  and  sud- 
denly your  headlight 
beam  spots  a deer  that  has  just  made 
its  way  onto  the  road.  Your  reaction 
is  to  suddenly  brake  or  maneuver  to 
avoid  hitting  the  deer.  Many 
motorists  encountered  similar  ex- 
periences and  succeeded  in  avoiding 
a collision.  However,  some 
motorists,  despite  some  of  their  best 
efforts,  become  one  of  the  many  in- 
volved in  collisions  with  deer  or 
other  wildlife  each  year. 

The  cost  to  human  life,  property 
damage  and  wildlife  loss  due  to  such 
collisions  runs  into  the  millions. 
Preventative  measures  to  minimize 
wildlife  collisions  are  therefore  of 
major  importance.  Such  measures  in- 
clude the  use 
of  fences, 
gates,  under- 
passes, cheiru- 
cal  repellants 
and  ultrasonic 
devices,  just  to 
mention  a few. 

There  are  also 
specially 
designed 
wildlife  warn- 
ing reflectors 
that  are  used 
as  a passive 
deterrent  sys- 
tem. 

In  1985,  Al- 
berta 

Transporta- 
tion and 
Utilities  in- 
itiated a 
project  to 
evaluate  the  effectiveness  of  such 
wildlife  warning  reflectors.  These 
reflectors  are  constructed  of  high 
grade  plastic  and  incorporate  multi- 
faceted prisms.  They  work  on  the 
premise  that  headlights  of  oncoming 


vehicles  strike  the  reflectors  which 
redirect  the  light  to  the  roadside. 

This  flash  of  light  theoretically  in- 
duces a freezing  response  from  a 
deer  in  the  vicinity  of  the  highway 
and  deters  it  from  crossing  until  the 
vehicle  has  passed.  When  there  is  no 
vehicle  traffic,  the  reflectors  are  not 
activated  and  the  deer  can  safely 
cross  the  road. 

Two  types  of  wildlife  warning 
reflectors  were  installed  at  three  loca- 
tions in  the  Calgary  District.  The 
sites  selected  had  a history  of  high 
deer-vehicle  collisions.  These  reflec- 
tors were  mounted  on  wooden  posts 
and  spaced  at  15  - 30  meter  intervals 
parallel  to  the  highway.  Each  test 
section  was  approximately  700m 
long. 


Wildlife  statistics  were  collected 
at  these  sections  for  over  three  years. 
These  statistics  indicated  a consider- 
able decline  in  the  number  of  deer 
killed  within  all  test  areas.  It  was 
also  noted  that  some  of  the  deer 


started  to  cross  the  highway  just 
beyond  the  test  sections,  indicating 
that  the  reflectors  may  have  in- 
fluenced the  deer's  movements. 

The  reduction  of  deer  collisions 
can  not  be  credited  to  the  use  of 
warning  reflectors  alone,  due  to  the 
many  variables  which  are  at  times 
difficult  to  control.  These  include  the: 

- fluctuations  in  deer  population 
and  migration, 

- changing  traffic  patterns  and 
usage  of  highways, 

- annual  weather  variability. 

Since  this  evaluation  was  in- 
itiated, three  other  Districts  have  in- 
stcdled  reflectors  in  their  jurisdic- 
tions. Although  they  reported  a 
decline  in  deer  kills  in  the  test  areas, 
the  reduction  coincided  with  chan- 
ges in  deer 
migration  pat- 
terns and  it 
was  difficult 
to  specify  how 
much  of  the 
decline  was 
due  to  the 
presence  of 
the  reflectors 
alone. 

Experien- 
ces of  other 
jurisdictions  in 
Canada  and 
theU.S.  seem 
to  be  similar  to 
ours,  having 
found  the 
warning  reflec- 
tors possibly 
effective  but 
had  difficulty 
with  separat-  I 

ing  all  variables  in  order  to  prove  i 

their  effectiveness  beyond  doubt.  1 

A final  report  on  the  Alberta 
evaluation  is  presently  being 
prepared  and  will  be  available  short- 
ly.  ■ 
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MOST  REQUESTED  PUBLICATIONS 

ABTR/RD/TM-8M6  (author  “D,  O'Brien) 

Title:  Conventionally  Powered  Culvert  Thawing  Device 
Brief:  Describes  an  alternative,  cost  effective  means  of  de-idng  road- 
way culverts, 

ABTRJmrm-Smi  (author- J.  Lowe) 

Title:  Thermo-Electrically  Power^  Flashing  Warning  lights 
Brief:  Describes  an  alternative  metirod  of  powering  flashing  warning 
lights  at  remote  sites  where  AC  power  is  not  r^dily  available. 

ABm/BD/RR-87m  (author  - 1 Baird) 

Title:  Evaluation  of  the  Sandvik  2000  Grader  Blade  System 
Used  for  Gravel  Maintenance  and  Reclamation 
Brief:  This  project  assessed  the  performance  of  Sandvik  grader  blade 
tools  for  effective  scarifying  and  reclaiming  of  gravel  surfaces. 

ABTR/RD/m-87/10  (authors  - Dr.  J,  Morrall,  C.  Wong) 

Title:  Two  Lane  Highway  Level  of  Service  and  Simulation 
Brief:  This  report  presents  the  findings  of  a research  project  to  calibrate 
and  validate  tiie  Australian  TRARR  Emulation  model  to 
Canadian  conditions  for  two  lane  highways  in  Alberta. 

ABTR/RD/m-8711  (author -S.  Khalit) 

Title:  Correlation  Study  Among  Falling  Weight  Deflectometer,  Benkel- 
man  Beam  and  Dynaflect 

Brief:  This  study  conducted  repeatability,  precision  and  tmifonnity  of 
measurements  as  well  as  their  correlation  to  each  other,  for  three 
methods  of  measuring  pavement  deflection. 


ANCIENT  TECHNOLOGY 

(continued  from  page  10) 

repair  of  the  bridge  deck  expansion  joints  on  Cloverbar  #9  near  Edmonton. 
Results  of  these  installations  indicate  the  potential  of  using  this  product 
for  bridge  repair,  but  its  true  value  for  cost  saving  was  aptly  demonstrated 
during  the  recent  overlay  of  the  Prest  Creek  bridge  on  Highway  47:06 
South-west  of  Edson. 

The  ultra-rapid  strength  gain  property  of  the  fibre  reinforced  Pyrament 
concrete  was  utilized  by  overlaying  the  deck  in  two  stages  with  traffic  on 
half  the  deck  at  a time.  The  completed  bridge  was  open  to  traffic  7 hours 
after  overlaying  the  second  lane.  If  the  overlay  had  been  fibre  reinforced 
Portland  cement  concrete,  there  would  have  been  a 5 day  curing  period 
before  traffic  could  be  allowed  on  each  half  of  the  deck.  The  tot^  10  day 
curing  would  have  not  only  disrupted  traffic,  but  incurred  extra  traffic  con- 
trol costs.  Twenty-eight  day  compressive  strength  cylinders,  cast  during 
the  overlay  averaged  about  70MPa. 

Paul  Carter  of  the  Bridge  En- 
gineering Branch  indicated  that  bulk 
bagged  Pyrament  concrete  mix  costs 
about  $50 /m3  more  than  normal 
Portland  cement  concrete,  but  the 
extra  expense  is  more  than  made  up 
through  the  elimination  of  ap- 
proximately 10  days  curing  time  and 
the  associated  cost  of  traffic  control. 

He  predicts  total  cost  savings  of  10- 
20%,  with  the  added  benefit  of  ex- 
tended service  life  when  Pyrament  is 
used  for  bridge  deck  repairs.  ■ 


STAFF  UPDATE: 

□ After  seven  years  with  our  branch 
Danny  O'Brien  left  to  take  a new  posi- 
tion with  Johnson  Controls  in  Edmon- 
ton. We  wish  him  all  the  best  in  his 
new  job  and  will  certainly  miss  him 
in  the  branch. 

□ We  have  a new  part  time  secretary, 
Shirley  Voo  who  joined  the  branch  in 
July.  Good  to  have  you  with  us  Shir- 
ley. 

O Aurovindo  Choudhury  joined  the 
branch  in  July  on  a six  month  assign- 
ment - welcome  to  the  branch. 

CONFERENCES: 

The  RTAC  Conference  provided  an  op- 
portunity to  display  and  report  on  re- 
searched activities  and  products.  In  par- 
ticular: 

□ Ivan  Perich  of  District  3 presented  on 
"Backsloping  for  Snow  and  Ice  Con- 
trol" 

□ Paul  Carter  of  Bridge  Engineering 
Branch  presented  a paper  on  "Com- 
parative Evaluation  of  Permeability 
of  Bridge  Deck  Protective  Overlay 
Systems  by  the  Modified  API  RP-40 
Air  Permeability  Test  Method" 

O Colin  Johnston  of  the  University  of 
Calgary  presented  a paper  on 
"Disability  of  Silica  Fume  Concretes 
for  High  Strength  Precast  Prestressed 
Concrete  Bridge  Girders  in  Alberta" 

O Clive  Clarke  of  Bridge  Engineering 
Branch  presented  a paper  on  research 
into  the  "Behavior  of  Bolted  Joints  of 
Corrugated  Steel  Plates"  authored  by 
D.J.Laurie  Kennedy  & Raymond 
W.S.Lee  of  the  University  of  Alberta 
O The  Pavement  Systems  Unit  of 
Materials  Engineering  Branch  ex- 
hibited their  newly  acquired  ARAN 
and  workstation  - which  apparently 
were  quite  a hit! 
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